Chronic hypoxia induces changes in the central nervous system processing of arterial chemoreceptor input.
Chronic hypoxia increases the hypoxic ventilatory response (HVR) in awake rats and the phrenic nerve response to carotid sinus nerve stimulation in anesthetized rats. An increased O2 sensitivity of the arterial chemoreceptors contributes to the increase in the HVR, but changes in the CNS processing of afferent information from arterial chemoreceptors are also involved. Adult male Sprague-Dawley rats were exposed to 0-7 days of hypobaric hypoxia (PIO2 = 80 Torr). Ventilation was measured in rats exposed to 0, 2 and 7 days of hypoxia using whole-body plethysmography. Ventilation increased after 2 days and remained elevated after 7 days of hypoxia. Following dopamine D2 receptor (D2-R) blockade in the CNS, frequency significantly decreased after 0 and 7 days of hypoxia, but did not change significantly after 2 days of hypoxia. In anesthetized rats, the phrenic nerve response to carotid sinus nerve stimulation was reduced following systemic D2-R blockade in control rats and those exposed to 7 days of hypoxia. After 2 days of hypoxia, there was no effect of blocking systemic D2-R. To determine whether changes in D2-R mRNA precede physiological changes, competitive RT-PCR was used to quantify D2-R mRNA in micropunches from the nucleus tractus solitarius (NTS) in normoxic and chronically hypoxic rats. In hypoxia, D2-R mRNA in the caudal NTS initially increased (6-12 hours) and then decreased below control levels (24 hours-7 days). These results show that chronic hypoxia causes time-dependent changes in D2-R that could result in changes in the ventilatory response to hypoxia.